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(57) Abstract: A method for directly producing a desired oxide nanostructure without electrolyzing the objective oxide is disclosed. 
A nanostructure with structure resistance and various useful uses of such a nanostructure are also disclosed. A template composed 
of an oxide and having a nanostructure is immersed into a solution wherein fluoride complex ions exist. The fluoride complex ions 
1/^ contain metal element of the objective oxide which is at least one element selected from the group consisting of transition elements, 
group IA elements, group IIA elements, group LLLB elements, group IVB elements, group VB elements and group VTB elements. 
The oxide in the template is substituted with the objective oxide by adjusting reaction conditions. 
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5 &ffi$rm 
10 WftSEflF 

YbT^5^0lSW^3tSr*5^UT^$3x«^?LltT i O a [Jpn. J. Appl.Phys. 
Vol. 31 (1992) pp. L1775-L1777 Part 2, No. 12B, 15 December 1992] „ JbWMit 

# • *Hf3fefbWIN? (Wfc U¥ll|290 &m IftmS&ftfrx. yf-ls? 

\z.&z>t i o 2 mm<nmmmmi wmm^x\^ a 

1 3 o ox:b^5Mt^x6mfflb^?Mmm&&'t~zfr$>. £mmz-mm&*> 
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fa, m i ^7iH-£ 5 (-ryy^ b i \z.mmt£H2&— jj<Dmzjz&oT^z 
j -fcsvT w m 3 ) „ mkVuj-/ * y k (B4 ( a ) ) , m^m-ry ^ 

15 K (H4 (c) ) &#3££:;dS-?#6„ ^f c , ±|2tW/*-;V7Wtfc v 

m-rzz.kKfoz> 0 
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y K> mwa-rs #— A" (rf-ym -jv*— ?v (t;oj/K) rwi: 

A+B->C 

ft^EOSlCSSWC. HffcCO^^ffctes [C]/ ([A][B]) XTZmiStlZo 

wtitr /v ? — * ^ e> * 5 ?v mmfctf-? yttMmoM ^<d^e 
isx%;i$titz.b<z>x\ w&7nm, lA-mycm, iiAM^m, niB^m. ivb^ 
$>ox. 7yimmfcj*^*M&^ifete&m7tmx&^x, wc7-y\mm^(o 

xhzfab, ±mnftmkm-m&7bm. iamtkM, iia^^ ihb«, 

IVB^tc*. VB^tc^ ^fc^VIB^7D*^b^5#^b51fm5^^< i: 
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±ffiSKWto©^/fll5Sft:«:±fffi»^5n*x IA^Tnlff. IIAJJot*. IIIB^tg 

<Dmit^o h%i (omitm^mmmm t-t s r. t t> s G n 1 omikva&n 1 <£> 

bT> Au s Ag, P tMCu^^iSHii^l^^^ Hli^ 
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•^-y /ur w f£#-eteft < . g8£f*HV Asr W , t/py K -TV 

nmmcrtv % ^vj»v>&&&Mmtj:m&. v n a oh^ ifi- is^y 
^t/*-^rw. i»;*^rw^ »t;*-;vrwi:t 

^fcW-/£H£*3V>Tte> TLStfl 0 — 5 0 0 nmt'feSfc*, <fc 5 
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So 

©BMttBtfv /kt £#3 r t &x-% 5 e 

T> ^IfeffcTA'^<Z>»«P^iS£ (Al 2 O a +l 2F-+1 2H + -*2H 3 A 
1F 6 +3H 2 0) &V) nmmfcVoVtirft&fe (MF 6 2 -+2H 2 0*M0 2 +4 
HF+2F") <Dm&&*% <tS-i"C% *«-^JKt?f4* < N R&J|fc©SMb4fc 

X, (H3BO3) > T^$ = ^A«3te^Srffiffl"T5ri:*s0*bv\ 
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ic-f-s i b «fc 9 ifefbte-t- ;oyK SrJKfrf-S r. t 5 . p y KM \z$m U 

n&mikVott, m&Tum. lAm^m, iiAmyum, niBmyum. ivBMTcm. 
15 b, &&^wateu&&&&&zz.b&-v%Zo 

}£5rit> IIA^td^s IIIBSJot** IVB^tc^ VBj^**fct±VIB8OT*«\ 

x(i7j/^^^ y i*.tim&m~r) <Dmx»ft&i-Z>7km&bVxm^£tL 

mi%iz.mftirzbm.t>tiz>o l^ot, ntomubtK ^mwm^x^^m 

MF e 2- +2H 2 0 $ M0 2 +4HF+2F- 
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(MF 6 2- +4H 2 0 * M (OH) 4 +4HF+2F~ N 
M (OH) 4 -*M0 2 +2H 2 0) 

A 1 2 0 3 + 1 2 F _ + 1 2H + -*2H 3 A 1 F 6 + 3H z O 

hts—;vt w , >vr w rxf~)-s ^r<om^^^x^ 

±1BS&R& tt:*&U£T\ 0 X:fr b 8 0 °C, b < 5 «C A* 6> 4 0 °C<39^fflT* 
£LT. ^fkT^^^^A^^^^So Lfc#SoT s #3§ejrai, »UNb*G! 
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fi<H«Mw/oyK (S4 (b) ) Sr^-r^m^w;. m 
jzmrv^i'—hiD'i-sme&bvxft* ®6 ( a ) <D%mmmmz7F-t&*> 

5 ^ry/W M 0 1 fc8UUJtf)&JL 10 2 ^— ^©^jS^oXV^^T^o 
Tt>J^U H6 (b) (OWSXmrmm^-tXoK'r^zfU^-hl 0 3©- J$(D 

( c ) ^mw&Kifffilil^i- ct 9 IC-^^l/— M 0 5 ^OjE^liC^ 2 0 0 n 
m<Dlll 0 6 £r#U flk^SfSEH 2 0 nm<DHl 0 7 ^#i-5^atT*fcoT 

10 %<fcv\ 

<nm7 (b) ^i-ip^fegaLfc^^whSr^-rSo 1217 (a) 

RlJm7 (b) fis 0 6 (a) RTFM 6 (b) (D^^t^— hO^L^tfU^g 
2 0 5£riabfct><DT?fc3 0 

#JU lili)±5~2 5 0Vt*H;Pil0~5 0 0nmi:^5 o ^fc, mfif^ff 

L-a»£r/Bv\ m^?miE3 o~i 2ovtti^t)Mi / \ mmmjE 

20 120 — 250 VmP^&JEV^o 

r jcmmmimzfr, m.jmmM*. mttimm^ mit^m^wti, 
tatsMosyH* : i o ow^b 5 o ow^-c i#raa*e> 3 o^w«saft«rBa*H-s. 
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u< so owtex i o^ra-e*>5o &#©ffl£teT«art-5. 

3S5c^3g^# : 1 0 OW^fe 5 0 OWKX l^HB*»fe 3 o^M«iaffiR%RM*i~S„ 
03: U< f±, 5 0 OWtt 1 0#MT?*>5, K&^fc L< (iil7D#fflM 

i) gfcf b«W- / /VT W 

1) X i O 2% ZnO N Sn0 2> S i 0 2 tfcl4^il^J> t>U<tt-t*Vb 
©H^fMblfc^b* ?) x ?V ^©JlaiTL^^ < £ % 5 0 /z m£UKDS£ * 

3) ±!2-?V2fc— ^TWfitfc, t / ^wutl^WOa 5 ^ i t J: 

4) T i O z , ^fcteS i 0 2 a>b&t>* -JV*— yi^©JCa?L3ft s ^ft< ti>5 
miciilt^Sfy *-/WT W <DW&\±, A g - 1 «fc I? 
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5) Ti0 2 , ZnO, Sn0 2 &fcfe^(DU&m&tc\tttlh<Dm&mkmfr 

6) V 2 O s> ^fcfST i 0 2 }&>e>fc!U -TV*— /K^Kii?L^^< £ & 5 0 ju 

^ fc^s ut & 6 y * — A'T w w\ y ^ i> ^ -f * >v« * t v —ieu tut 

7) ZnCK £fcteT i Od^^«9> ?V /KZ>Jtfi?L3S*>ft < £ 5 O n m 

8) ZnO, Ti0 2 , Sn0 2N Fe 2 0 3 x 3:fcteZ r O 2 /0>£>& 9 , ^V*— 

9) T i 0> Ti0 2> ZnO N S n 0 2 ^fc(^<7)^^ t> b < te^rftbO 

b * «3 x /KO JCSiTL^* <H50/i mJgUitf)* $ £r^T 

10) Sn0 2 £>ibft!9, ?V ^©JliiJLtfS^ft < £ t> 5 0 n mJ^JiO^^ 
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Sr^TU T^^t bJt^l 0 oeJUr-C&S^/^-^c^KjlTL^^^^UT 

11) TiO, Ti0 2 , ZnO, S n.0 2 ^fcf«^'a'^l x 

5 tu ftt^ i o o j^jhT»fc *~A^nm&&Wfcv&&k 

12) Ti0 2 /^£>fc^ ^y^wKD^iidFL^^< th5 0^m^±©5$ 
SrlTU Mfc**l 0 0&±X*h&^;fc—/i'(DnmiL&?^fcMm\^X 

10 13) T i 0,^4^ **VJfc— /WmmJL&'Pft< kh5 0 nm£i.±<D-B:£ 

SmPTU bit^i o 0iy._L-T?fo6^y*;— /v<DMii?L^^r.^bT 

So 

14) A 1 2 O 3 b & K> N y ^©:ltii?Li&s*>fc < 4: t> 5 0 
15 MmPJliCS^fU 77^ hit*)* l 0 0 6A±-efc^>^-y tJn— /KDKil?L}65 

ssifctei^s ur jst w w^tttctftb^tiftja^ ^ as* —mi-/ 

15) Z r O 2 2 O 3 ©*£flfef Wfca* k * 9 N ^©JtiBlL^^ft < 

25 T*#5 0 iMft^m^fiLTfi, Zr0 2 -Y 2 0 3 (Yttria 

Stabilized Zirconia; Y S Z) Off jll^/B $ft£o ^©YSZt/*- 

1 6) A 1 a O,£W©«<b«b36»fe)5cO % t;^;^II?L^>*< 4: % 5 0 
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0iJx:{is ^fc £ W /W* $ tt x ^/W<;* £ ^ /l^ -CB^ 1 2 0 n rn.fr & 2 0 

Onm, !7^^T?-f/W*. (^3&!f tf)?^^) T*Ei2 0 0nm^b3 0 0 
nm x y7;nyf !)^^-eSi8 0 nm^& 1 2 0 nm^iot^^ 1r 
10 /WW M2 0 0nm) fc£ N ^*bb©!7-r /^^*^HH"-5©feaib 

17) MO b (fit, Mf±Z r N Fe, N i N Ti, ^fcfiS i -efc3 0 b 

20 ft< £t>5 OAm^JhoS^^U r*-<^ httutfi o o «Ji-e*>s^y 

18) 5£: L i,MO„ (HU Mf±Zr x Fe, Ni, T i N £fcfc£S iffe 
;>7 ujncOzfflfetfl&b LTffflTfeSo 

19) Fe 2 0 3 £Zr0 2% Fe 2 0 3 tTi0 2 , F e 2 0 3 £ S n 0 2> Fe a O 
4 JrZrQ 2 , Fe 3 0 4 i:Ti0 2% F. e 3 0 4 i S n 0 2 ^V^^-^©iSr 
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^tf3Wi«fb**»6)J& t) , -f-S *—JV(DnMftJfi'pt£ < t h 5 0 n mSUi(D-m& 
Sr^U hJ£2U o 0^_h-efc5^/^— /^HilTL^^^^bT 

ii) mmumitm-ry^-^r^ 

2 0) T i 0 2 , ZnCK Sn0 2 , S i 0 2 X^©I^ t> L < tt^fr b <£> 

7w©m ^tmmmunt i,xmmx&z> 0 jx^mmm^-r^ 

2 1) Ti0 2 , ZnO N Sn0 2s S i 0 2 Xfi^^l^ t> b < tt-^fe. ^ 

w <Dm&\&. ^ <ti> as, p t &t>*c unwa^ a> katfcfaxs i m& 

*t*®K«r#1- Sri^^Hv & ^5 . 

2 2) TiO Zs XttS i 0 2 a>£>fc?K / Mfi^H. < 1 1> 1 ^ m£Ui<£> 

SttttfV A-T W <£>4§^tt> A g *t5 rifcit)7*h^n*X 

Alty^rWattllfibS. 4$fc, Ag fc#-C 

2 3) TiO Zs ZnO, SnO a , XttS i 0 2 a>6>fc . ?V Atf^fc < 

<5 ^^A=¥-fffjm^M^-7-y w t vxmmx&Zo 

2 4) Ti0 2 , ZnO, S n O z tLK.\tt<Dm^m^tc.\ttfrb<D^mik s to 
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5 2 5) V 2 O s , X#T i 0 2 a>e>&>9. t / ^-^^^ < i % 1 M m^±Oft 

10 2 6) ZnCK Xr±T i 0/&>£>ft9s '*V*'- /Vtf*4>ft< £fc 1 /xm£Ui<7>g:£ 

15 2 7) ZnO, Ti0 2 . SnO z . F e 2 0 3 . XttZr0 2 ^fefe^ 

2 8) TiO, Ti0 2 , ZnO, S n O 2 ^fcf«<D^^6>Jfc 0 . 

2 9) Sn0 2 «^ t / ^^Wft < i: % 1 ii m£Jl±©ft§ *t T 
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3 0) T i O. Ti0 2 . ZnO> S n O ^fOt^om^m^bft 9 x 

tmmz.-m&^xtzzmmt'}-; /^t w f± N te*3vvfe^u— m-rs 

3 1) Ti0 2 ^f>!fe!3s AsiM>i£< k% 1 MmJSJLL^S&SrWU T 

3 3) S:MO b «IU Mf±Z r N Fe, Ni> T i. XttS i -CfcSo ) ~C 

Mfc# 5 Rh©^-/ ft~jyfcm&htelfcfc\z.m& bfc^-y w -e 

fcot, L i 3 OSrja«Fb^imf±C0 2 @3£imi: 

3 4) 5£ : L i a MO b (<&U MteZ r N F e % N i % T i N XttS i "CfcSo 

35) Fe 2 0 3 iZrO 2> Fe 2 0 3 £:Ti0 2s Fe 2 0 3 ^Sn0 2 ©KJl 
^— moli^tr)K)lft<b4fa^&« 0 > i-y *~ A<&&t£ <b*>l» m£Ut<D 

iiD o ?> K 

3 6) T i 0 2N ZnO, Sn0 2 , S i 0 2 X(«^t»s U< te^H^O 
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3 7) TiO a . Zn(X Sn0 2 , Si0 2 X«-e©^ t> L b 
ft-aflWb*** 6> ft ?U ?V e y Kas^ft < £: t> 1 ii mEU:©S£ U T*-< 

3 8) Ti0 2 . ZnO, SnO z . S i 0 2 Xf«<£>J&<g*^ t)L<f«tb6 > (0 

iv) mcm-rs-fr—fr {mm-rsm 

3 9) A 1 2 O 8 &04D*fc4fcd» & ft 5 . -T/ *-/t^4>ft <bhlj* m&>±<D 

10nm~5 0 0nm©EMfU htt^S 5£AJi-e$)6^y * 

20 4 0) A 1 z O s ^<T>mtmfr ft 9 . / >Vii%'pt£ < b^ln mPii© 

10nm~5 0 0nmOStl:fU T*-^ h tttf 5 £JLb-efc£i-/ * 

4 1) A i a o 8 ^©ifefb*ba>bfttK t;*-;vm<HUmg±© 
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S£> 10nm~5 0 0nm®I^fU T-X^* h 5 U±Xfo%1~; 7ft 
— A* (j-/$Y) W\ -?4-?v&^M®rk tXffflT 4 &5 0 l O nm~5 OOnm 

@6 (a) ~ ( c ) » % ^m^m^m^-^/^'~/^T w, mtvo-i-;* 

0 7 (a) % (b) f4 N / *-^7 V^f Oii^ 

HI 8 (a) ~ (d) ft. ^#^^/*-^TW<D^3tX@^Lfcm 
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m9 (a) ~ (e) ft. m&<om&&ffi-Q]bz 9 

01 oft, m&^JM*^i-ffi&mT*hz> 0 

Butt, &&w<vmik7-? *-/wr w ^m^xmmm^mm 

gl 1 4 ft N **«©«ffc^"S^^ 4*' — jyST W & y ^fr-M" >yT 
10 ]) —(DJEM^Mffi VfcM&<DWL J &m'VfoZ>o 

Hl5tt, <rj?us< >>i?^?*sa ^<DWb&mX»h% 0 

HI 1 7 ft v W ^ iagS^«fcfeBlT?*)<5 0 

15 @19lt Sn0 2 t/ /VT W WtSit^iti (S EM) «IIHfe"C 

0 2 0ft, T i o 2 t ; W © S EMi»fe5 0 

|32 1ft s Z r 0 2 t;*-;vr WOSEMli^S, 
12 2 2 ft, F e OOHt/*^T W©SEMliM5, 
20 @2 3ft, Z n 0©t / V^f O S EMlitffc 5, 

0 2 4ft, 3£3£#T i Ojt/^-Zl'TWOSEM^IffcSo 

HI 2 5 ft, 3£&ftJ tS "£-r\Zftl& £ ttfc Sn0 2 t/oyK©S EMii 

EI 2 6 ft, MJE^J %m&&"£Tfcf$. £ ftfc S n O z i-y a y KCSEMl^t 

25 -efcSo 

El 2 7 ft, SHEaWSr^S^rf tc^$^fcT i 0 2 -?V n y K© S EMUi 
HI 2 8 ft. iitt^&ift^S^fcffrfcSftfc. ZnOt;nyK©S EMlM 

-efts. 
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112 9^ T i0 2 t/tt©SEMiitT^5 0 
0 3 0 fiJ\ T i O 2 -rS ff<D S EM|itT'l>5„ 

(1) s r-yf\^— Y<DftJ$ 

m^m-r^t^xoxmrnrntT^^-r^nm^itir^ mmtt~ry*~- 
mmit-tz ^tx\ mmmitr^^-rm 1 &r^^~vj»m 1 0 ±\m&.isfrtz. 

fy/wfS:Mt5:^^ ms (c) ) . -^T^t/V-h&Tie^ 
m.KW&ttz> r. £ x-Ei^fcT/i^ 1 £ i #}^Hk#3 1 1 tit U 13 8 ( d ) 

(2) 7yfls4MW^*^*^©iWE 
BW^^5^l»S:^tP7^b4WSft«S«^0. lm mo 1/1 — 0. 5mo 1 

1) (NH 4 ) 2 MF 6 «&U 5*r±MS:4#fc UT^bfdNF(D-^T% 5fc4U 
Mtt»»5G*, IAj^Tcilfs IIAJJot** IIIBjJlTn*. IVBKtc*. VBl^Tnm 

^fcmiB^Tcmsr^i-o ) u 3a«o*»^iwrr5-^^«t5 

2) NH 4 F-HF 1. Omol/ICMOOH «i.U 5£«M«r 3 05 £ l/T 
«UtU/ti:#©— JR*^ Mte»5n*. IA^5ni^ IIA#ot^ IIIBl^7n*> 
IVB^lTcm. VB^tc^ *fe»VIBl^5c*Sr^r) t>b<teMO c (cf«m 
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(3> mmm^ 

tx\ summit, w^#bn5o &&(D^&ffix»\-±, ^-rii9 

(a)l^i-^^v- b i (MUmtT ^>?L204 J (-PMMA (Pol 

ymethylmethacrylate (zK J> ^ ^^DWb) ) 

1 2 &?5^ t(@9(b)), j t©&iewMfcT/V' 5-^1 L-ftmm 1 2 

SrStDiil-r (139(c)) 0 t5-Si«)i:tSftIl l^ALtig?Ucf lc 
(®9(d)) „ PMMA12»f5 (El 9 (e) ) £ kX*g ftk-tZmitm 

2-3 fcTjH" «fc 5 ^^.-^^4^b< «Rft^8 3WWfeJC*»b^/* 

MF 6 2_ +2H 2 0 $ M0 2 +4HF+2F~ 

MF 6 2 "+4H 2 0 * M(OH) 4 +4HF + 2F", 
M(OH) 4 -»M0 2 + 2H 2 0 

A 1 2 0 3 + 1 2 F - -f 1 2H + -»2H 3 A 1 F 6 + 3H 2 0 
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(4) #stx® 

»f U<ttl~lOli%T*fe^ $&te#*L<li::i8J:*5fi*%^*>5. - 

(5) m&s 

?mm&VX^Zo (1) :«t/H:»m-5i:W^«L, m^Sr 
^Wi-<5 0 (2) iCtm fifft^ST i 0 2 ^fl^<flL, WMfc 
mt>y>, *Hi^T«»KSr3S5ci-S. (3) f»«±fe*tem-?-*r-£*.S£. it? 
25 BMfc£*U St**&«>tf>:tfct&fc:BS3, (1) ~ (3) (DTM&myfe-tZkfc 



WO 2004/057064 PCT/JP2003/015961 

23 

s, t i o 2 -r/M&fc%m^z>z.tx\ t i o 2 o^TOi-s®^^^:-r 

mm ^xm*mm-mmm&i-zttnx«frz>o pi^»t?ni»©^ti 
10 j&m^sri&a^-srs - 1 &x*% So 

20 So ittty^Twax, ; *-^7 w itffl it 

L i -Y^-V/^s/T 1 !) — 
E! 1 4 }c L i -Y ^-^^ y — (O^^M^tM'o L i >f *l/s< yrU — telE^i 



WO 2004/057064 PCT/JP2003/0 15961 

24 

^fom-tz>zt&x%% 0 mwmitmmmmMcDmmntvx^ zro 2 -Y 

2 O a (Yttria Stabilized Zirconia; YSZ) (D^^^M £ftTV^3 0 Wffl 

x%z> a 

015-17 ^ n/f y^ii? -^-Y^n^t, W^o^^l^ 

it5iifc^iii^i- 0 m i 5©w^n-r^^^^3 ^<DtE^0^*5v>T. 21 
15 jjv^wuv— ^m^oHi-f remits /^r^^. 2 2i«^t 0 
*fc N igi 6<D^4?n^ffi<Dm&mzte^x, 2 3nm^(om^ 

UB17 <£>W * a^<75^m^*5V^, 2 4 tt^J # n-^v— ^^i~ 0 

^K&^Lfc^Sfc&OS'— A-i: LT> 3fe^^M5 0 0 nmg$H$T' 
25 fc^-lrffi VAfr-tZ>te¥<D<$7£<Dftmz&^x^ MWt£*:£ £ t tev^ftv^ 

^K^a?L#^i 0 — 5 0 0 nmO»tyff2 5<H£3fUBV^ 
ttT # tcHM. 5 0 0 nmgS0^7^^t^7 !J — 2 6 ^ 9 ttttT^Ei-*U£ 
(018) > r-e^f ^ n ^ ^>?^ ^i/ 3 yj T*fi, «fc 9 ^-CiE?S^»^f^^r 



WO 2004/057064 PCT/JP2003/015961 

25 

fy/Wf^^Wft7;^t Thfe: lS^ORIg, Wha t 

mantis ffi&& a n o d i sc) $r/BtcU H 2 0£ (NH 4 ) 2 Sn 

F 6 £:-e0. lmo l/l©7^X^M«^iSU ^l^2 5tt'6 

y*^rw^#btifco @i9tt, ^©sem (^Mm^®M) ^m* 

(^^!|2) 

(T i O z 1-;-fo—/\/T W<£>#J&) 

XV^W- I> ^T^a^^T/U-^-t- Tfi£ : 1 3 <t>(DRm, What 

ma nt±M pgjp^ a no d i s c) SrffllcU ftfc^ H 2 Oir (NH 4 ) 2 T i 
FaiT'O. lmol/l©7 5 'WyWt^lL l ^M^IO'CX- 

tc-r/ft—sl'T W tf^btltio 020 ltt<D S EM^KSr^-f-o 
(HWJ3) 

(Z rOjt/^TWcM) 

^V:/l/-h£ft5l^^kT/l^-7- OIHfe. ^:13 4><DBm Wha t 
ma n*±$£ f&p a q£ a n o d i s c) -SrffllcU f&6\ H z Oi (NH 4 ) 2 Z r 
F 6 £ 0 . 05mol/lO7 y\\^J;V^ ^$gfcMm%mM U ^^fc 2 
5°CT*1 2 O^gfttSi^ T^^W- hO^^T^^^Z r 0 2 T'© 
*bfc?V W tm^fhtco 121 ^^<D S EM?I^*f 0 

(F e OOHt/*-^7W©M) 

^^v— ybt£z>mmm\:T;i'%-r ww, ^tfe: 1 3 *©r«, wha t 



WO 2004/057064 PCT/JP2003/0 15961 

26 

manti S^anodisc) «U NH 4 F-HF0. lm 

o 1/1 tF e OOHiT7m mo 1 / 1 (D? y fflfels, 
iiC2 0t;i?l 2 0^S*f-^i:. r h©l«ft7^5t^F e O 

5 mmm5) 

(Z n 0"*V -fc—JVT W <£>ffr&) 
f^W b ift5E§«fcT/l^:J- G^Kn -tfSfe : 1 3 4><DB$&, Wha tm 
a n1±M ^p^a nodi s c) SrJBflfcU H 2 OiZnF 2 i:tO. 
lmol/l©7 MfcM#fe^fl$^S:lS!l£U 8*8Sfcfc: 2 0^12 0 aflBMt 

)VT W *m h ntco 023 a^(D S E MWCSr^f 0 

mmme) 

(M#t i o 2 ?v*— /ur w<d#j&) 

1 0 mm X 3 0 mm X 5 0 0 /z m (3:$) tf>T/l^ — £ 3^<£>^®£r 2 0°C 
15 -C5#fM % H 3 PO 5 <D0. 3raol/l^?^tfr . 20 0VtBjSWl3t5-t^ * 

H 2 O t (N H 4 ) 2 T i F 6 &m&-t Z mol/KD? ? 

20 f^lSrSSSU't'K: 2 0X^1 20«tt5^i:^ T>v%~t7&W&m 

«r#fc. 0 2 4 m-fc^sftffi <7> S EMli^^ft, 

25 ±IBSttt«6i:|BI*OTV7'l — V&mMU H 2 Ot (NH 4 ) 2 Sn 

h(omitr^ -r& s n o 2 x-B^^tt7ts^#^-y n>T w am 



WO 2004/057064 PCT/JP2003/015961 

27 

(mm* z ro 2 t/ jfc—^r w <z>ffr£) 

±mmmm& tmm<oT^u—h^mMu n 2 ot (nhj 2 zr 

7- ^ b <omvT)v % -r-m z r o 2 * Hfc^ft*?- y at w a* 

5 #^^^0 

(St^F e OOHt/ AST W <*>ffr&) 

iiiaiUfeM6 ^I^^X^lz-h^ffi^U ffct/\ NH 4 F-HFiFeO 
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